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COMPLETE SPECIFICATION 
Lock Nut and Method and Apparatus for Making same 



I, Ckbsteu Dudley Tiotp, a citizen of 
the United States of America, of 1404, 
Forest Avenue, Evanstou, Illinois, United 
States of America, do hereby declare the 
B nature of this invention, and in what 
manner the same is to be performed, to 
be particularly described and ascertained 
in and by the following statement : — 
The present invention relates to 
10 improvements in lock nuts of the fric- 
tional grip type. More particularly this 
invention relates to lock nuts in which the 
frictional grip or locking characteristics 
are imparted by controlled deflection or 
16 distortion of part of the nut threads. 

In my United States of America Patent 
No. 2,:J52.6<58, issued July 4, 1044, I have 
disclosed an improved lock nut and 
method of producing the same by indent- 
80 iug a face of a standard type of nut with 
spaced shallow indentations of rapidly 
increasing surface areas under controlled 
maximum pressures to modify the helix 
angles of adjacent threads of the nut with- 
25 out substantially distorting the diameter 
of the threaded hole, thereby imparting 
novel controllable and highly useful lock- 
ing characteristics to such nuts not 
previously attained by any prior method 
80 of nut indentation. Because of reliance 
substantially entirely upon thread helix 
distortion in these patented nuts to secure 
the grip on the mating threaded members, 
this type of lock nut is best adapted for 
30 relatively coarse thread nuts, which if 
uuhardeiied should preferably be used on 
unhnrdened bolts, studs, or mating 
threaded members. This is due primarily 
to the fact that to secure the desirable 
40 commercial grips more deformation must 
be imparted to the thread helices than is 
commercially desirable or practical on fine 
threads. Unless these nuts are hardened 
or the mating threads are sufficiently soft 
45 to deflect .somewhat as the nut is applied, 
tht* nut deflections or deformations are 
reamed or ironed out by hardened mating 
' threads. Accordingly, while the nuts of 
said patent are decided improvements 
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over other prior deflected or indented nuts 50 
in both the coarse and fine thread fields, 
their application is undesirably limited 
from a commercial and* production view- 
point to the coarse thread field, or soft 
nuts for use on hardened bolts, and /or for 55 
nuts having relatively heavy frictional 
grips. 

The method of producing the indenta- 
tions disclosed in said Patent No. 
2,352,608, by control of maximum, indent- *J0 
ing pressures correlated witb rapidly 
increasing shallow areas of indentation, 
also a marked improvement over prior 
indenting and deformation methods, is 
further substantially improved by the 
present invention by increasing the pres- 
sures of indentation to a predetermined 
maximum as the area of indentation or 
extent of deflection increases, thereby pro- 
vidinp even closer control of the nut grip 
both in the forms of nuts disclosed in Baid 

}>atent, and in the improved nut forms 
Hereinafter disclosed. 

In general, the improved nuts of the 
present invention comprise main body 75 
sections, in which the load carrying 
threads are formed, and extensions having 
relatively resilient, angularly separated, 
threaded sections asially spaced from the 
body threads and subjected to controlled 80 
multiple deflections and distortions so 
that the extensions and locking thread 
sections are subjected to multiple stresses 
when the nuts are applied to the mating 
thread members, without, however, sub- 85 
jecting them to internal stresses and 
strains which will cause them to lose desir- 
able locking or gripping characteristics 
even after repeated applications of 
relatively soft or unburdened nuts on 90 
hardened or relatively fine mating threads. 
While nuts having threaded resilient 
extensions provided with locking thread 
portions deflected out of phase or pitch or 
transversely to reduce the diameter have 95 
been proposed, as for example in British 
Patent No. 1649 of 1903, and in United 
States Patent No. 2,320,785, Buch nuts do 
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not incorporate the controlled multiple 
deflections and deformations of theriuts of 
the present invention, differ in essential 
features of structure, mode of operation, 
6 and controlled loci or grip results and, so 
far as. I am aware, have not been com- 
mercially successful. ! 

Primary objects of the present i inven- 
tion, therefore are- to provide an improved 
10 .f notional lock nut having an auxiliary 
locking : thread Beetion axially ! spaced 
from file main threaded body of the nut 
and deflected or deformed in a multiplicity 
of directions with respect to the mam load 
15 carrying threads of the nut in such 
manner that a multiplicity of locking or 
gripping effects on the mating Ithread 
members are secured and combined 'within 
the. elastic limits of the deflected resilient 
20 section, and a novel method of producing 
the same. . | 

In the accompanying drawings, ; which 
.illustrate preferred specific embodiments 
of the invention: — 
26 [Figure 1 is a plan view on a greatly 
enlarged scale of a hexagonal nut! blank 
; for use in forming a preferred form|of nut 
embodying my invention; ! 

Fit nire 2 is a sectional view taken 1 aloncr 
30 line 2— 2 of Figure 1 ; ; 

Figure 3 is a sectional view similar to 
Figure 2 showing the blank of Figures 1 
and 2 with the resilient locking thread 
sections curved inward ; j 
36 .Figure 4 is a sectional view similar to 
Figure 2 showing in full lines the final 
threaded nut after deflection, and in 
dotted lines, the position of the resilient 
looking thread sections after threading 
40 but -prior to deflection; ! 

Figure 5 is a plan view of the completed 
nut of Figure 4; 

Figure 6 is a sectional view showing a 
preferred form of die utilised to pfoduee 
45 the looking deflections; j 

Figure 7 is a bottom plan view pi the 
die of Figure 6 ; 

Figures 8 to 12 are views simLar to 
Fimi res 1 fa 5 showing a modified form, of 
50 nut embodying, my invention. j 

With continued reference to the 'draw- 
ings, wherein like reference numerals are 
employed to designate the same j parts 
throughout the various views, numeral 20 
55 indicates a nut blank having n 1 shape 
designed particularly for manufacture on 
a nut forming machine. Blank 20 com- 
prises a body portion 21 having an {hexa- 
gonal, square or uny other suitably out 
60 line, an annular axially extending 'taper- 
ing skirt 22 having an axially extending 
outer wall and an interior wall 23 slop- 
ing inwardly to its juncture with "body 21. 
-At the upper corners 23a, the metal [of the 
65 nut body joining skirt 22 slopes at on 



angle of approximately sixty degrees to . 
the horizontal and the lower corners 23b 
are chamfered at an angle of approxi- 
mately thirty degrees as shown in Figure 
2. Body portion 21 is provided with a 70 
central bore jireferably coaxial with 
skirt 22 and of. a diameter to permit 
immediate threading using a threading 
tap of appropriate size. 

Blank 20 may be formed from any suit- 75 
able bar or wire stock having a slight 
elasticity, such as medium carbon or 
alloy steel, certain aluminium alloys, 
bronze, or the like and may be made to 
any desired dimensions. As a specific 80 
example, a suitable blank 20 for a one-half 
inch nut may . be made up from . 
standard hex bar, steel stock lo pio- 
vide a nut body 21, measuring* seventy-five 
(.75) hundredths of an inch across the flats 85 
and having a height of three hundred 
seventy-five (.375) thousandths of an inch, 
a skirt 22 having a length of twenty-five • 
(.26) hundredths of an inch preferably 
fifty-seven (.057) thousandths of an inch 90 
thick at its free end with its inner wull 
23a tapering inwardly to its junction with 
body 21 at an angle of approximately " 
eight degrees, and a bore finish bored to 
three hundred seventy-five (.375) thou- 95 
sandths of an inch to leave a wall thick- 
ness of one hundred eighty-seven (.187) 
thousands of an inch at the flats. It is to • 
be understood that the thickness .of skirt 
22 mav be- varied as desired depending 100 
upon the extent of grip desired, tlie nature 
of the stock, size of the nut, the radius of 
curvature, and can be varied to meet a 
wide range of commercial requirements in 
combination with the number of deflec- 105 
turns and the deflection pressures 
emploved. 

Such a blank is the o n subjected to suit- 
able operations by use°of dies or otherwise 
to turn the skirt 22 inwardly through an 110 
ft ^Sla not exceeding and preferably 
Blightly less than ninety degrees, and to 
crimp* it to form diametrically disposed 
indentations or Boallops 25 separating skirt 
22 into angularly spaced, inwardly 115 
directed tangs 26 extending inwardly 
from a continuous annular line of bend 27 
as shown in Figure 3. In this position, the ' 
inneT edges of tangs 26 are disposed in sub- 
stantial alignment with bore 24, 120 

As a consequence, each tang 26 provides 
a resilient, radially inwardly extending 
portion adapted to flex in a substantially 
axial direction along the. plane of bend 
27. As clearly seen in Figure 3, the metaJ 125 
at each indentation 25 and opposite bend 
27 bulges inwardly due to the crimping 
and bending operations. This thickened 
metal increases the resiliency of the metal 
along and- adjacent to the line of bend 27 130 
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and assures sufficient* strength to resist a 
permanent set of tangs 26 when I he 
finished nut is threaded on a mating; 
threaded element. 
6 With the blank in tins form, a com- 
bined reaming and threading tap (not 
shown) is inserted in bore 24 from the 
bottom face of the blank and is operated 
to cut threads in the bore. This combined 

10 reaming* and tapping tool also passes 
between the inwardly facing scalloped 
edges of tangs 26, reaming the edges back 
to the finished diameter of bore 24 and 
threading the edges of tangs 2G to provide 

16 axial ly spaced threads in phase with the 
threads of bore 24. The final dimensions 
of the edges of tangs 26 are shown in 
dotted lines on an exaggerated scale 
in Fijrure 4 for purposes of illustra- 

SOflon. 

This operation provides a threaded nut 
28, Figures 4 and 5, haying a main 
threaded load carrying section 29 and an 
axial ly spaced, auxiliary threaded section 

25 31 formed by the inner ends of resilient 
tangs 26. Threaded nut 28 exhibits no 
locking characteristics but is in condition 
It i have locking characteristics imparted 
to it bv the novel method of mv inveii- 

80 turn. 

It is to be understood, that threaded nut 
28 as shown in Figures 4 and 5 may^ be 
formed in any other suitable manner with- 
out departing from this invention. The 

86 preceding description is intended merely 
us an example of the preferred manner of 
forming the nut to be operated upon by 
my novel method of providing locking 
characteristics and, as the dimensions of 

40 different sizes of nuts may be propor- 
tionally increased, or decreased using the 
given dimensions as a basis, it will be 
understood that these proportions are not 
necessarily critical. 

45 Nut 28 is fed to any suitable device for 
carrying out my novel lock nut forming 
method which consists in deforming one 
or more of the resilient tangs 2G so as to 
dispose the thread carried thereby in out- 

50 of-phnse relation to threaded section 29 
while at the same time axially depressing 
a corner of one or more of tho tangs 
toward the body of the nut and imparting 
a slight radially inward movement to the 

65 entire tang by bending it along bend 27. 
This deformation of the tang or tangs 20 
is of the order of a few thousandths of an 
inch only, possibly one (.001) thousandth 
of an inch on a fine Hi read three eighths 

60 inch nut and is accomplished by a die 33 
preferably formed as shown in Figures li 
and 7. 

This deforming operation may be 
accomplish ed in uny suitable manner so 
65 long as accurate control of the deforming 



force and the resulting deformation is 
obtained. 

While die 88 may assume any suitable 
form designed to engage the face 53 of nut 
28 at angularly spaced points, it prefer- 70 
ably takes the form shown in Figures G 
and 7. 

As seen in these figures, die 33 com- 
prise a threaded shank 54, a flange por- 
tion of> having diametrically opposed flats 75 
GU, and an axially extending, concentric 
annul ur portion 57. The lower end of por- 
tion 57 is ground to provide one or more 
inwardly and axiully extending crests 58 
illustrated in the drawings as three in 80 
number joined by surfaces 69 ground at an 
angle of approximately ten degrees to a 
horizontal piano passing through the 
crests. 

In event a nut such as that shown in my 85 
Patent 2,352,008 is being indented by die 
33, the die will press into the face of the 
nut only to the extent permitted by the 
maximum pressure and the depth and area 
of indentation, and the resulting depth 90 
and area of deformation of the helix angjle 
of the thread will be predetermined as dis- 
closed in my said patent but within closer 
limits, due to the increase of pressure as 
the area of indentation increases and to 95 
the pressure regulation provided by this 
apparatus. 

Assuming that nut 28 is being operated 
upon by my novel method and die 33 
having crests at three points spaced 100 
approximately one hundred and twenty 
" degrees apart in an angular direction, and 
the nut position is preferably such that the 
die crests are positioned midway between 
adjacent tangs, the particular tangs 2G 105 
engaged by the inclined plane surfaces of 
the die will undergo downward arcuate 
movement around the line of bend 27 and 
the threoded ends will move slightly, 
radially inward. Also, since the pressure HQ 
of the die is confined to the area adjacent 
crests 58, this downward pressure will 
twist or tilt the tang ends transversely of 
their major axis, adjacent tang ends 
being oppositely tilted. The threaded sec- H5 
tions of the ends of the engaged tangs 
will, due to the tilts imparted in opposite 
directions, assume helix angles slightly 
at a variance with each other and witli 
the normal helix angle originally 120 
imparted by the combined reaming and 
tapping tool. As a result, the engaged 
tangs undergo at least a three-way 
deformation with respect to the nut body, 
namely, axially, transversely inward, and 120 
circumferentially to dispose one edge of 
each tang in a different horizontal plane 
from it* opposite edge thereby imparting 
different helix angle modifications to the 
thread Bection of adjacent tangs. 130 
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This multiple dimensional deforma- 
tion provides desirable gripping force of a 
nut on both coarse thread and fine thread 
nuts and may be varied within wide limits 

5 by varying- the dimensions of the tangs r 
material of the nut and extent of | tne 
deflections without substantial deforma- 
tion beyond the elastic limit of the ipetal 
of the nut when applied to a mating 

10 threaded member. Furthermore, itl will 
be clear that the resistance of the tangs to 
bodily movement and twisting in multiple 
directions combine to grip the mating 
thread member giving a wide rang** of 

15 commercially desirable grips not procur- 
able in any other known type of locli nut 
without the need of sufficient deformation 
in any direction when applied to the Iniat- 
ing thread member to stress the deflected 

20 nut metal beyond its elastic limit id any 
direction. This multiple deflection of 
tangs 26, due to the very slight individual 
• deformations, makes it possible to avoid 
injury to the mating boll threads! an 

25 objection to all known previous grip nuts, 
which require a substantial deformation 
of one form or another to secure| the 
desired locking grip. Therefore, the re- 
use of my improved lock nut upon the 

30 same bolt is made possible. ! 

By accurately controlling and limiting 
the difference in phase relationship 1 and 
helix angle of the threads on the tangs 
with respect to the load bearing threads of 

35 the nut, no practically observable mutila- 
tion of the bolt t threads occurs while 
obtaining a gripping pressure sufficiently 
effective to prevent axial movement of the 
nut on the bolt except by the application 

40 of a high turning torque to the nut. iThis 
is due to the fact that, as the nut is 
threaded on the bolt and the threads of 
the tangs engage ^ with, the bolt thriads, 
each of the tanga is torsi anally stressed to 

45 establish, circumferentially of the nut. 
closely spaced pressure zones in eadh of 
which frictional pressure is exerted bv the 
thread on one of the tangs in relatively 
opposite axial directions against the 

60 adjacent threads on the bolt. Thus, 
gripping pressures on the bolt threjidp are 
substantially unifomxJy distributed) cir- 
cumferentially thereof to securely lock the 
nut in its adjusted position against axial 

55 movement in either direction on the holt. 
It will also be evident that sinoe thej tor- 
sional stressing of the tangs is very slight, 
the deleterious effects of fatigue wi{l be 
negligible so that there will be no nojtice- 

60 able decrease in locking: effectiveness even 
after prolonged use and many threajding 
and unthreading operations of the nut. 

It, accordingly, will be appreciated! that 
the- present nuts have a much wider ificld 

65 of application than the nuts of my Patent 



No. 2,352,668 particularly for fine thread 
light grip applications, and, as far as" is 
known, nuts formed in substantially this 
manner arc the only 6oft metal nuts cap- 
able of repeated use on heat treated or 70 
hardened bolts vrith relatively slight loss 
of gripping capacity or injury to 'the nuts 
or muting bolt threads. 

In Figures 8 to 12, I have disclosed 
another form of nut embodying my 76 
present invention made from a nut blank 
having a contour adapting- it for manu- 
facture on a nut forming machine. 
Referring to figures 8 to 10, a nut blank 
60 comprising a body portion 61 having an 80 
hexagonal, square or any other desirable 
contour, a plurality of axially extending 
protuberances or tangs 62 of uniform 
^thickness separated by diametrically 
opposite relieved or cut out portions 63 85 
and having parallel axial walls C4 and a 
central bore Go is provided. Preferably 
tangs 62 are concentrically arranged with 
respect to the axis of bore 66 and are 
formed as shown in the drawings, 90 
although a satisfactory coarse thread nut 
may be produced from a blank made on a 
nut forming machine and having three 
solid protuberances extending from the 
bore to three corners of the nut. 96 

The Ulank is formed of any suitable bar 
or wire stock such as soft steel, brass or 
the like. As in the previous form of the 
invention, bore 65 is finish bored to the 
desired final diameter and, except for the 100 
complete independence of tangs 62 and the 
absence of a taper, the nut dimensions 
may be substantially identical to those 
previouslv given for nut 28. 

HI auk 60 is subjected to a suitable fold- 105 
ing, spinning or peening operation to 
turn the ends of tan^s 62 through an angle 
of approximately ninety degrees, prefer- 
ably slightly less, to the position shown 
in Figure 10. In this position, the inner 110 
ends of tangs 62 are disposed in substan- 
tial alignment with the bore 65 and pro- 
vide substantially radially, inwardly 
extending portions angularly spaced by 
the relict or cut-out portions 63. There- 115 
fore, each tang 62 provides a resilient, 
radially inwardly extending member 
adapted to flex in a substantially axial 
direction along the plane of bend 66, 
which as clearly shown in Figure 10 120 
bulges inwardly due to the bending opera- 
tion. m 

With the blank in this form, a combined 
reaming and threading tap (not shown) is 
inserted in bore 65 from face 67 of the 125 
blank and is operated to cut threads in the 
bore and pass between the inwardly fac- 
ing ends of tangs 62 cutting the edge back 
to the finished diameter of bore 65 and 
threading the edges of the tongs to provide 130 
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nxially spaced threads in phase with the 
threads of hore 65. The final dimensions 
of the ends of fangs 62 are shown in dotted 
lines on an exaggerated scale in Figure 10 
6 for purposes of illustration. 

Tins operation provides a threaded nut 
08, Figures 11 and 12, having a main 
threaded section (>9 and an axially spaced, 
auxiliary threaded section 71 formed by 

10 the inner ends of resilient tangs G2. 
Threaded imt 08, like threaded nut 28, 
exhibits no locking characteristics but is 
in condition to have locking charac- 
teristics imparted to it by the nove] 

16 method of my invention heretofore des- 
cribed. 

It is to be understood that nut 08, as 
shown in Figures 11 and 12, may 'be 
formed in any other suitable manner witk- 
20 out departing from the spirit of this 
invention and the preceding description is 
intended merely as an example of a pre- 
ferred manner of forming the nut to be 
operated upon by my novel method. Nut 

2b G8 is udapted to any suitable device for 
carrying out uiy novel lock nut forming 
method in the' manner previously des- 
cribed in connection with nut 28. In this 
connection, the die 33 may be used in 

80 exactly the same wuy previously described 
in connection with nut 28. 

Assuming that nut 08 has been operated 
upon hy apparatus in the manner 
previously described, each tang (52 under- 

35 goes downward arcuate movement around 
the line of bend b'6 and the threaded ends 
will move slightly, radially inward. The 
taugs 02 uiso will be twisted or tilted eir- 
cumfereniially of *the nut transversely of 

40 their major axis to modify the helix angle 
as heretofore pointed out. As a conse- 
quence, these nuts will exhibit the same 
locking characteristics as those previously 
described and are disclosed ^ merely to 

45 show a possible variation within the scope 
of the present invention. 

The invention may be embodied in other 
specific forms without departing from the 
essential characteristics thereof. The 

50 present embodiments are therfore to be 
considered in all respects as illustrative 
and not restrictive, the scope of the inven- 
tion being indicated by the appended 
claims rather than by the foregoing des- 

55 cription, and ail changes which come 
within the meaning and range of 
equivalency of the claims are therefore 
intended to be embraced therein. 

Having now particularly described and 

60 ascertained the nature of my said inven- 
tion and in what manner the same is to 
be performed, I declare that what I claim 
is: — 

1. A lock nut comprising a threaded 
65 body $ having an auxiliary section pro- 



vided with a threaded face axially spaced 
from one end of said body ; the thread on 
said auxiliary section differing in pitch 
diameter, helix angle and phase relation- 
ship from the thread on said body. 70 

2. A lock nut comprising a threaded 
body; a plurality of resilient tangs sup- 
jwrted from said* body ; and threaded end 
faces on said taugs spaced from said body; 
the tli re ad on a plurality of said end faces 76 
differing in pitch diameter, helix angle 
and phase relationship from the thread on 
said body. 

3. A lock nut according to claim 2, 
having the threads on at least one pair oi 80 
adjacent end faces reversely deflected 
axially of said nut with relation to each 
other and to the thread on said body. 

4. A lock nut having u threaded borly 
and angularly spaced, inwardly directed 85 
tangs threaded along their inwardly 
directed faces and disposed in axially 
spaced relation to said body, one or more 

of suid tangs being bent toward said body 
and radially inward to modify the helix 90 
angle of its thread section and to dispose 
its thread section in axial out-of -phase 
relation to and radially inwardly of the 
threads of said body. 

5. A lock nut having n body internally 95 
threaded to provide a main threaded sec- 
tion and axially and inwardly directed, 
angularly spaced, threaded tang» provid- 
ing angularly interrupted, axially spaced, 
auxiliary threaded sections, one or more of 100 
which has a helix angle different from the 
helix angle of said main threaded section 
und the other auxiliary threaded sections 
and is disposed in axial out-of-phase rela- 
tion to and radially inward of the threads 105 
of said main threaded section and said 
other auxiliary threaded sections. 

6. A lock nut according to claim 2, 
having a plurality of the threaded end 
faces on the tangs deflected along said 110 
faces to provide a thread helix angle 
therein reversed with respect to the 
threads on said body and adapted to 
resiliently grip a mating* thread section. 

7. A lock nut according to claim 1, 115 
having adjacent portions of the thread on 
said auxiliary section oppositely inclined 
relative to the nut axis. 

8. A lock nut comprising a body having 

a threaded boro; a substantially right 120 
angularly bent tang supported by said 
body with its end face concentric with and 
disposed slightly inwardly of Baid 
threaded bore; and a partial thread in 
said end face disposed in out-of-phase 125 
relation to the threads of said bore and 
having a helix angle diilerent . f roni the 
threads of said bore. 

9. The lock nut defined in claim 8, 
wherein the lielix angle of said partial ISO 
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thread ie reversed with respect to the helix 
angle of said body threads. 

10. A lock nut as claimed in claim 2, 
wherein the tangs are first formed with 
6 threads in phase with the body threads, 
u plurality of Buid tangs being then 
deflected to decrease the pitch diameter of 
their threads and. to incline portions 
thereof relatively to each other and to the 

1 0 thread on* said body to provide a resilient 
grip in a plurality of directions on a mat- 
ing element without substantially exceed- 
ing the elastic limit of the deflected metal 
of the tangs in any direction, whereby a 

16 nut of relatively soft metal may be 
repeatedly applied to a hardened mating 
threaded member without substantial loss 
of frictional grip. 



11. A lock nut as- claimed in claim .10, 
wherein the deflecting or bending of the 20 
tangs is started with a relatively low 
deflecting pressurc ; said pressure being 
increased to *a controlled predetermined . 
maximum value as the extent of the deflec- 
tion is increased. 25 

12. A lock nut as claimed in claim 10, 
wherein the deflecting or bending of the 
tangs is effected by pressures increased 
from a predetermined minimum to si pre- 
determined maximum tfo control the 30 
re&ulting deflection; 
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